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DESCRIPTION 
ABSORBENT ARTICLE 

Technical Field 

The present invention relates to an absorbent article which exhibits excellent 
5 anitleakage properties and also gives excellent feel during use. 

Background Art 

Various kinds of absorbent articles have been proposed, such as disposable diapers 
in a substantially elongate shape, including a liquid-permeable topsheet, a liquid- 
impermeable antileakage sheet, a liquid-retentive absorbent core, and having an 
10 upstanding guard formed on longitudinal left and right opposing side portions of the diaper. 

In such a conventional upstanding guard, a strip of elastic member is disposed on 
the distal end side and rises upwardly of the diaper. However, this structure has not 
succeeded in sufficiently standing the guard during use, thus failing to give a desired 
leakage prevention effect. 

15 USP 5,643,243 has proposed to arrange a plurality of elastic members to the 

upstanding guard, but the conventional upstanding guards having a plurality of elastic 
members do not closely fitted to the wearer's skin, failing to attain sufficient leakage 
prevention properties. 

Disclosure of the Invention 
20 It is, therefore, an object of the present invention to provide an absorbent article 

such as a disposable diaper in which an upstanding guard exhibits a good fit to the wearer's 
skin, and the leakage prevention properties are improved. 

The present invention has achieved the above object by providing an absorbent 
article including a liquid-permeable topsheet, a liquid-impermeable antileakage sheet and a 
25 liquid-retentive absorbent core, having a substantially elongate shape, and being provided 
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with upstanding guards on the longitudinal left and right opposing side portions of the 
absorbent article, wherein the upstanding guards are provided with a plurality of 
upstanding guard elastic members so as to form a gather over the entire region in the 
widthwise direction of the upstanding guard, and wherein the upstanding guard is 
5 sectioned into a free end region, a central region and a basal end region so as to trisect it in 
the widthwise direction, the stress of the free end region being larger than that of the other 
regions. 

Brief Description of the Drawings 

10 The present invention will now be described with reference to the following 

drawings, wherein 

Fig. 1 is a developed plan view showing a disposable diaper as a first embodiment 
of the absorbent article of the present invention in which elastic members are in a stretched 
condition; 

15 Kg. 2 is an enlarged plan view of the X portion shown in Fig. 1; 

Fig. 3. is a partially enlarged plan view showing a disposable diaper as a second 
embodiment of the absorbent article of the present invention corresponding to Fig. 2; 

Fig. 4 is a perspective view showing the topsheet side of a disposable diaper 
according to a third embodiment of the present invention which is in a free (or relaxed) 
20 condition; 

Fig. 5 is a sectional view taken along line X-X of Fig. 4 in which elastic members 
are in a stretched condition; 

Fig. 6 is a perspective view of a disposable diaper according to a fourth 
embodiment of the present invention viewed from the topsheet side of a disposable diaper 
25 in a free (or relaxed) condition; 

Eg. 7 is a sectional view taken along line X-X of Fig. 6; 

Fig. 8 is a sectional view taken along line Y-Y of Fig. 6; and 

Fig. 9 is schematic view showing the apparatus used for the water-proof test. 

30 The Best Mode for Carrying out the Invention 

A disposable diaper of the first embodiment of the present invention, will now be 
described. The disposable diaper 1 as the absorbent article according to the present 
invention, as shown in Figs. 1 and 2, includes a liquid-permeable topsheet 2, a liquid- 
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impermeable antileakage sheet 3, and a liquid-retentive absorbent core 4, having a 
substantially elongate shape, and being provided with upstanding guards 6 provided on the 
longitudinal left and right opposing side portions of the diaper. 

The disposable diaper 1 of this embodiment is arranged in such a manner that the 
5 topsheet 2 and the antileakage sheet 3 sandwich and fix the absorbent core 4. Left and 
right opposing side portions Bl, B2 of the back side portion B are each provided with a 
fastening tape 11. 

The top surface of the antileakage sheet 3 is provided with an outer layer nonwoven 
fabric 5. The outer layer nonwoven fabric 5 extends such that the opposing side edges 
10 thereof locate outwardly of the side edges 4a of the absorbent core 4. The extended 

portion of the outer layer nonwoven fabric 5 is sealed to a sheet material 61 for forming the 
upstanding guard to thereby form a pair of left and right side flap portions 7. The sheet 
material 61 adheres to the topsheet 2 in the upper position of the absorbent core 4 to 
thereby form a basal end 60. 

15 The disposable diaper 1 of this embodiment is provided with four upstanding guard 

elastic members 64 (64a, 64b, 64c, 64d) in the upstanding guard 6 so that a gather is 
formed in the upstanding guard 6 over the entire region in the widthwise direction thereof. 
When the upstanding guard 6 is sectioned into a free end region 65, a central region 66 and 
a basal end region 67 so as to trisect it in the widthwise direction, the stress of the free end 

20 region 65 is larger than that of the other regions 66 and 67. 

If the stress of the central region 66 is larger than that of the free end region 65, the 
central region 66 reduces its function as a buffer region for buffering outer factors, failing 
to ensure the stability of the free end region 65 during wear. 

If the stress of the basal end region 67 is larger than the free end region 65, the 

25 basal end region 67, which should be a support region, also has an effect as a fit region and 
is likely to move to the groin, failing to maintain the upstanding guard in a stable shape. 

In more detail, in this embodiment, the upstanding guard elastic members 64a, 64b, 
64c, 64d each are in a string form and are disposed linearly along the longitudinal direction 
of the disposal diaper 1 and in parallel with each other. 
30 As shown in Fig. 2, elastic members 64a, 64b, 64c, 64d are arranged so as to have 

an unequal interval between the adjacent members. The free end region 65 has two elastic 
members of the third and fourth elastic members 64c, 64d, the central region 66 has one 
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elastic member of the second elastic member 64b, and the basal end region 67 has one 
elastic member of the first elastic member 64a. 

The first, second, third and fourth elastic members of 64a, 64b, 64c, 64d in this 
embodiment are made of the same members at the same stretching ratio, so that each 
5 elastic member has the same stress. Thus, the central region 66 and the basal end region 
67 each provided with only one elastic member has smaller stress than the free end region 
65 provided with two elastic members, which constitution imparts the highly fit properties 
and antileakage properties to the diaper. 

Specifically, the elastic members 64a, 64b, 64c, 64d each preferably have a stress 
10 of 5 to 50 cN from the viewpoint of close fit to the wearer. 

The stress of the free end region 65 is preferably 10 to lOOcN, more preferably 10 
to 80 cN, from the viewpoint of exhibiting fit and antileakage properties in a high level and 
a softening touch to the skin. 

The stress of the central region 66 is preferably 5 to 80 cN, more preferably 5 to 60 
15 cN, from the viewpoint of ensuring the stability of the free end region (fit region) during 
use by allowing the central region to function as a buffer region for buffering the 
deformation of the diaper body or forces caused by movements of the wearer. 

The stress of the basal end region 67 is preferably 5 to 90 cN, more preferably 5 to 
70 cN, from the viewpoint of exhibiting highly fit properties and preventing an excessively 
20 strong touch to the skin by allowing the basal end region 67 to reliably receive forces by 
movements of the wearer. 

The difference between the stress of the free end region 65 and the basal end region 
67 or the central region 66 in a 50% stretched condition is preferably 5 cN or more, more 
preferably 10 cN or more, most preferably 10 to 50 cN, from the viewpoint of exhibiting 
25 the advantageous effects of each region, highly fit properties to the skin and good standing 
properties of the upstanding guard. 

The stress of each elastic member and the stress of each region in the present 
invention can be measured in the following manner. 

Stress of the Elastic Member, If the elastic member which has not been applied to an 
30 upstanding guard is available, the following measuring method is applicable thereto as it is. 
If it has been applied to an upstanding guard, the elastic member is removed from the 
upstanding guard and subjected to the following measuring method. If the the elastic 
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member is fixed by an adhesive or the like, the separation is preferably done by subjecting 
it to heat with a drier or the like to the extent that the physical property is not modified. 

< Measuring Method > 

A sample of an elastic member was subjected to a tensile test under the conditions 
5 of 100 mm in preliminary chuck distance and 300 mm/min in crosshead moving rate using 
a Tensilon tensile tester (manufactured by Orientic Corp.) to stretch the sample up to 
100 % and measure S-S curve line. The weight at a point of 50% stretching was measured 
as the stress of the elastic member. 

Stress of Region; An upstanding guard of each region having a length dimension of 140 
10 mm was cut out. The upstanding guard means the portion between the basal end to the free 

end. Each region can be cut out by trisecting the region from the basal end to the free end. 

The measuring method applied to the elastic member was repeated to measure the weight 

at a point of 50% stretching with respect to each region as the stress of the region. If the 

fixed elastic member is not in a 100 % stretched condition, then the elastic member should 
15 be stretched so as to reach its maximum stretching magnification, followed by measuring 

of its S-S curve line. The weight at a point of 50 % stretching was measured as the stress. 
The following measures are taken in the case that the region cannot be measured 

independently because of the presence of an elastic member in the boundary portion of 

each region or for another reason. 
20 1. In the case that the width of the elastic member is smaller than one third of the 

width of each region: 

a) If an elastic member exists on the boundary line between the free end region and 
the central region, it is treated as the elastic member of the free end region. 

b) If an elastic member exists on the boundary line between the central region and 
25 the basal end region, it is treated as the elastic member of the basal end region. 

2. In the case that the width of the elastic member is larger than one third of the 
width of each region, including the case that a string elastic member curves across each 
region and the width of the portion provided with the string elastic member is larger than 
one third of the width of the region: 
30 After measuring the stress of each region excluding the elastic member of the 

boundary portion and the stress of the elastic member in the boundary portion, the latter 
stress thus measured is added to the former stress in a proportion of the existing ratio of 
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the elastic member occupied in each region to thereby obtain the stress of each region. 

For example, if the stress of the free end region excluding the elastic member of the 
boundary portion is 30 cN and that of the central region excluding the elastic member of 
the boundary portion is 10 cN, the stress of the elastic member of the boundary portion is 
5 20 cN, the existing ratio of the elastic member at the free end region is 0.7 and that in the 
central region is 0.3, then the stress of the free end region is 30 + 20 x 0.7 = 44 cN, and the 
stress of the central region is 10 + 20 x 0.3 = 16 cN. 

The existing ratio can be determined from the area ratio of the elastic member in 
the region. If the elastic member is disposed in generally parallel with the region boundary 

10 portion, the ratio of the width occupied in each region can be the existing ratio. The "width 
of the elastic member" referred to here is the width in the case that the elastic member is 
disposed in the predetermined position of the upstanding guard of the absorbent article 
which is in a maximally expanded condition, i.e., in an developed condition of an 
absorbent article in an expanded manner as shown in Fig. 1. The same should be applied 

15 to the existing ratio. 

Among four upstanding guard elastic members 64a, 64b, 64c, 64d, the interval 
between the upstanding guard elastic member 64a (referred to as the "first elastic member" 
hereinafter) arranged in the most basal end 60 side and the upstanding guard elastic 
member 64b (referred to as the "second elastic member" hereinafter) arranged in the 

20 second from the basal end 60 is defined as tl (referred to as the "first interval" hereinafter), 
and the interval between the upstanding guard elastic member 64c (referred to as the "third 
elastic member" hereinafter) arranged in the second from the free edge end 63 and the 
second elastic member 64b is defined as t2 (referred to as the "second interval" hereinafter), 
and the interval between the upstanding guard elastic member 64d (referred to as the 

25 "fourth elastic member" hereinafter) arranged in the free edge end 63and the third elastic 
member 64c is defined as t3 (referred to as the "third interval" hereinafter), the distance 
between the basal end 60 to the free edge end 63 of the upstanding guard 64 is defined as 
"T" (referred to as "upstanding guard width" hereinafter), the relationship of the upstanding 
guard width T, the first interval tl, the second interval t2 and the third interval t3 is 

30 preferably tl + t2 + 13 ^ T, and the relationship is preferably t3 < T/3, more preferably tl < 
t2, most preferably, t3 < tl<t2 from the viewpoint of exhibiting the aforesaid desired 
effects. 

The upstanding guard width T is a matter of design choice depending on the type of 
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the absorbent article, but it is preferably 15 to 55 mm from the viewpoint of holding 
efficiency of the waste materials and the shape of the upstanding guard when it is worn. 

In addition, the stress of each elastic member may be made non-uniform to obtain a 
desired advantageous effect. 
5 For example, the stress of the elastic members 64c, 64d existing in the free end 

region 65 may be different from the stress of the elastic member of the other regions. 
According to the stress of an elastic member a little weaker than that of other regions 1 
elastic member, soft feeling to the skin is obtainable and traces of the elastic member on 
the skin is preventable. 

10 In addition, the stress of the central region 66 may be made smaller than that of the 

other region by adjusting the stress of the elastic member or another adjustment. This 
modification is preferable because the central region buffers the force or the like caused by 
the free end region and the stability of the free end region during wear can be ensured 
However, if no elastic member is provided so as to extremely weaken the stress or an 

15 elastic member having extremely weak stress is provided, the central region collapses 

when receiving the outer force, failing to exhibit the buffering ability. Thus, the stress of 
the central region is preferably within the above-identified range as well as smaller than 
the other regions. 

The disposable diaper of this embodiment can be made of any component members 
20 conventionally used in the art of disposable diapers, without any particular limitation, but it 
is preferred that the upstanding guard elastic members is composed of thread rubber made 
of known elastic materials. 

The disposable diaper of this embodiment can be used in the same manner as a 
conventional flat-type disposable diaper. 
25 In the disposable diaper 1 of the present invention, the free end region 65 having a 

larger stress tends to move to the narrowest part of crotch portion of the wearer such as the 
groin, the standing property of the upstanding guard 6 improves and the fit of the guard to 
the crotch portion is ensured to thereby prevent waste materials from leaking caused by 
crossing over the upstanding guard 6. Besides, sufficient antileakage property can be 
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obtained without rendering the stress of each elastic member unnecessarily high, so that 
pressure of contracting force of the elastic member to the skin can be reduced and diaper 
rash and skin sore can be prevented. That is, even if the stress of the whole upstanding 
guard is not so large, the standing property of the upstanding guard can be sufficiently 
5 retentive, so that the diaper fits to the wearer comfortably without hurting the skin during 
wear. 

The disposable diaper of this embodiment can be produced by any methods as used 
in the production of conventional flat-type disposable diapers without any particular 
limitation. 

10 Next, the second embodiment of the present invention will be explained. 

Particularly, the points different from the first embodiment will be explained in 
detail hereinafter. Omission of explanation means that the points are the same as the first 
embodiment. 

The disposable diaper 1 as the absorbent article of this embodiment, is the same as 
15 the first embodiment, including a liquid-permeable topsheet 2, a liquid-impermeable 

antileakage sheet 3 and a liquid-retentive absorbent core 4, having a substantially elongate 
shape, and being provided with upstanding guards 6 provided on the longitudinal left and 
right opposing side portions of the diaper. 

When the upstanding guard 6 is sectioned into a free end region 65, a central region 
20 66 and a basal end region 67 so as to trisect it in the widthwise direction, each region is 
provided with one upstanding guard elastic member 64, and the stress of the free end 
region 65 is larger than that of the other regions. 

In particular, the disposable diaper 1 of this embodiment is provided with a 
plurality of upstanding guard elastic members 64 (64a 1 , 64b 1 , 64c) so that a gather is 
25 formed in the upstanding guard 6 over the entire region in the widthwise direction thereof 
and the intervals tl' and t2 f defined between the upstanding guard elastic members 64a' 
and 64b 1 and between 64b and 64c', respectively, are almost equal. 

The central region 66 has smaller stress than that of the free end region 65 and that 
of the basal end region 67. That is, in this embodiment, the stress of the free end region 65 



WO 00/53140 



9 



PCT/JPOO/01368 



is the largest, that of the basal end region 67 is the second largest, and that of the central 
region 66 is the smallest of all. 

In particular, the free end region 65, the central region 66 and the basal end region 
67 are provided with upstanding guard elastic members 64c*, 64b' and 64a 1 , respectively. 
5 The interval tl' between the upstanding guard elastic members 64a f and 64b' and the 

interval t2* between the upstanding guard elastic members 64b' and 64c' is almost the same. 



The stress of the upstanding guard elastic member 64a 1 is preferably 10 to 100 cN, 
more preferably 10 to 80 cN, from the viewpoint of exhibiting highly fit properties and 
preventing the excessively strong touch to the skin by allowing the basal end region 67 to 
l o reliably receive outer forces by movements of the wearer. 

The stress of the upstanding guard elastic member 64b* is preferably 5 to 80 cN, 
more preferably 5 to 60 cN, from the viewpoint of ensuring the stability of the free end 
region (fit region) during use by allowing the central region to function as a buffer region 
for buffering the deformation of the diaper body or forces caused by movements of the 
15 wearer. 

The stress of the upstanding guard elastic member 64c f is preferably 5 to 90 cN, 
more preferably 5 to 70 cN, from the viewpoint of exhibiting highly fit properties and 
preventing the excessively strong touch to the skin by reliably receiving forces by 
movements of the wearer. 

20 The difference between the stress of the upstanding guard elastic member 64a' and 

upstanding guard elastic member 64b' or upstanding guard elastic member 64c' is 
preferably 5 cN or more, more preferably 10 cN or more, most preferably 10 to 50 cN, 
from the viewpoint of satisfactorily exhibiting the advantageous effect of each region, and 
from the view point of highly fit properties to the skin and good standing properties of the 

25 upstanding guard. 



Since the elastic member is arranged to have different stresses, the stress of the free 
end region 65 is preferably 10 to 100 cN, more preferably 10 to 80 cN, from the viewpoint 
of exhibiting fit and antileakage properties in a high level, and softening the touch to the 
skin. 

30 The stress of the central region 66 is preferably 5 to 80 cN, more preferably 5 to 60 

cN, from the viewpoint of ensuring the stability of the free end region (fit region) during 
use by allowing the central region to function as a buffer region for buffering the 
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deformation of the diaper body or forces caused by movements of the wearer. 

The stress of the basal end region 67 is preferably 5 to 90 cN, more preferably 5 to 
70 cN, from the viewpoint of exhibiting highly fit properties and preventing the 
excessively strong touch to the skin by allowing the basal end region 67 to reliably receive 
5 forces by movements of the wearer. 

The stress of the free end region 65 is preferably less than five times as large as the 
other regions, from the viewpoint of the coexistence of the pressure and fit to the skin. 
Specifically, the difference between the stress of the free end region 65 and that of the 
basal end region 67 or the central region 66 is preferably 15 cN or more in a 50% stretched 
10 condition, more preferably 10 cN or more, most preferably 10 to 50 cN, from the 

viewpoint of satisfactorily exhibiting the advantageous effect of each region, and from the 
viewpoint of highly fit properties to the skin and good standing properties of the 
upstanding guard. 



The disposable diaper of this embodiment can be used in the same manner as the 
15 one of the first embodiment, exhibiting the same advantages, and can be produced in the 
same manner. 



The disposable diaper of this embodiment can be made of any component members, 
which are conventionally used in the art of disposable diapers, without any particular 
limitation. 

20 

Various selections are available for the materials of the upstanding guard used in 
the first embodiment and the second embodiment. Liquid impermeable materials are 
preferred for the material of the upstanding guard from the viewpoint of exhibiting further 
improved antileakage properties. Among of all, the embodiment using, as the material of 

25 the upstanding guard, a laminate sheet prepared by laminating a nonwoven fabric and a 
liquid impermeable film is the particularly preferable embodiment in the absorbent article 
of the present invention. There may be cases where the skin irritates by the use of the 
laminate sheet. In order to prevent this, it is effective to lower the film rigidity; for 
example, a film having a basis weight of less than 20 g/m 2 may be used. The preferred 

30 film is a nonporous moisture permeable sheet comprising an elastomer of a polyurethane 
and/or ester and a polyolefinic thermoplastic resin, which is disclosed in col. 3, line 1 to 
col. 4, line 27 of Japanese Patent Laid-open No. 9-201909. The nonwoven fabric and the 
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liquid impermeable film can be laminated by a method of adhering using a hot melt 
adhesive, heat sealing, ultrasonic sealing, which are conventionally used in the art of 
disposable diapers, without any particular limitation. In addition, as a liquid impermeable 
material, a film sheet made of thermoplastic resin may be used. A liquid impermeable and 
5 moisture permeable sheet prepared by mixing a filler with a thermoplastic resin and 
stretching the film made of the mixture comprising the filler and the thermoplastic resin 
may also be used. Examples of the thermoplastic resin include polyolefins such as 
polyethylene and polypropylene, polyesters and polyvinylalcohol. 

It is apparent that the absorbent article of the present invention is not limited to the 
10 aforementioned embodiments and that the present invention is changeable in various 
manner within the scope of the invention. 

For example, the present invention is applicable to a sanitary napkin, a pad for 
incontinence or the like, other than a disposable diaper. 

In the first embodiment, the form, material or the stretching percentage of the 
15 elastic member may be changed to thereby modify the stress of each elastic member. 

The interval between the adjacent elastic members and the stress of each elastic 
member are not limited to the aforementioned range but are changeable, for example, as 
follows: 

1: The interval arranged between the adjacent elastic members can be narrowed to 
20 make the stress of the region large, or the interval can be widen to make the stress of the 
region small, 

2: The stress of the elastic member can be made large to make the stress of the 
region large, or the stress of each elastic member can be made small to make the stress of 
the region large. 

25 3: Adjusting the interval between the adjacent elastic members. 

The present invention is not intended to define the configuration of the upstanding 
guard but to define the stress of the region formed in the upstanding guard. Therefore, the 
configuration of the upstanding guard is changeable within the scope of the present 
invention. 

30 In addition, another upstanding guard may be further applied to the waist portion. 

In addition, elastic members are applied to leg portions to thereby form a gather around the 
leg portions. 
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The third embodiment of an absorbent article according to the present invention 
will be described hereinafter. 

Particularly, the points different from the first embodiment will be explained in 
detail hereinafter. Omission of explanation means that the points are the same as the first 
5 embodiment. 

A disposable diaper 1 as an absorbent article of this embodiment includes, as 
shown in Figs. 4 and 5, a liquid-permeable topsheet 2, a liquid-impermeable antileakage 
sheet 3 and a liquid-retentive absorbent core 4, a pair of leg portions 7 being formed 
outwardly of left and right opposing side edges of the absorbent core 4, a pair of 
10 upstanding guards 6 each having an upstanding guard elastic member(s) 64 being formed 
on longitudinal left and right opposing side portions. By doing this, gathers are formed on 
each upstanding guard 6. 



In the disposable diaper 1 of this embodiment, the absorbent core 4 is fixedly held 
in a sandwiching manner by and between both the topsheet 2 and the antileakage sheet 3. 

15 The topsheet 2 and the antileakage sheet 3 extend beyond the longitudinal left and right 
opposing side edges of the absorbent core 4, thereby forming a pair of left and right leg 
portions 7 which contact the legs of the wearer when in use on the wearer. 

A pair of waist opening portions 8, one in a stomach-side portion A which is 
located on the stomach side of the wearer and the other in a back-side portion B which is 

20 located on the back side of the wearer when in use on the wearer, are each provided with a 
waist portion elastic member 81 on which waist gathers are formed. Each of opposing left 
and right side edge portions Bl, B2 of the back-side portion B is provided with a tape 
fastener 11 for fastening the disposable diaper 1. 

Each upstanding guard 6 is formed by disposing a strip-like sheet material 61 from 

25 a stomach-side waist opening edge 82A to a back-side waist opening edge 82B. Each 
sheet material 61 is firmly secured at its longitudinal end edge to the topsheet 2 on the 
waist opening portion 8 side and fixedly bonded at its longitudinal side portion to the 
topsheet 2 in the corresponding leg portion 7. Accordingly, a basal end 60 of the 
upstanding guard 6 is located on the topsheet 2 in the leg portion 7. 

30 Disposed in the back-side portion B which is located on the back side of the wearer 

when in use on the wearer, is a back-side expansible portion 9. The back-side expansible 
portion 9 is formed by arranging a plurality of back-side elastic members 91 along a 
widthwise direction of the disposable diaper 1. 
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In the disposable diaper 1 according to this embodiment, the upstanding guards 6 
are composed of the breathable sheet material 61, while the leg portions 7 are composed of 
the sheet material 61 and a breathable outer layer nonwoven fabric 5 which is disposed on 
an outer surface of the antileakage sheet 3. A plurality of the upstanding guard elastic 
5 members 64 are disposed between the basal end 60 and a free edge end 63 of each 

upstanding guard 6. The upstanding guard elastic member 64 is also disposed at the free 
edge end 63. 

More specifically, a single upstanding guard elastic member 64 is disposed at the 
free edge end 63 and four upstanding guard elastic members 64 are disposed between the 

10 free end edge 63 and the basal end 60. The expression "a plurality of as used above refers 
to a plurality of upstanding guard elastic members 64 being disposed at each upstanding 
guard 6 and does not refer to a plurality of upstanding guard elastic members 64 being 
necessarily disposed at the free edge end. The upstanding guard elastic members 64 are 
fixedly held in a sandwiching manner by and between those portions of the sheet material 

15 61 folded back at the free edge end 63 through an adhesive agent. The upstanding guard 
elastic members 64 each are arranged in parallel to the free edge ends 63 and along the 
longitudinal direction of the disposable diaper 1. 

The upstanding guard 6 is provided with an elastic member by arranging the 
interval between the adjacent elastic members as in the first embodiment or by making the 
20 interval equal and the stress of each elastic member different as in the second embodiment, 
whereby, when each guard is sectioned into a free end region, a central region and a basal 
end region so as to trisect it in the widthwise direction, the stress of the free end region 
becomes larger than that of the other regions. 

The upstanding guards 6 are preferably from 10 to 150 mm in widthwise length W 
25 dimension. 

Also, the number of the upstanding guard elastic members 64 are preferably from 3 
to 20 pc. An interval T between adjacent upstanding guard elastic members 64 is 
preferably from 2 to 50 mm. 

In the present invention, it is also accepted that the interval between the upstanding 
30 guard elastic member located at the free edge end 63 and the upstanding guard elastic 
member located proximate thereto is from 1 to 10 mm and the intervals between the 
remaining adjacent upstanding guard elastic members are gradually increased by from 1 to 
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10 mm or otherwise the interval between the upstanding guard elastic member located at 
the free edge end 63 and the upstanding guard elastic member 64 located proximate thereto 
is from 4 to 40 mm and the intervals between the remaining adjacent upstanding guard 
elastic members are gradually reduced by from 1 to 10 mm. 

5 Also, in this embodiment, stress of the free edge end 63 are greater than that of 

those areas where all the remaining upstanding guard elastic members 64 are disposed. In 
addition, stress of the upstanding guard elastic member 64 disposed at free edge end 63 is 
preferably greater than that of all the remaining upstanding guard elastic members 64 
disposed at the area between the free edge end 63 and the basal end 60. 
10 Specifically, the stress of the upstanding guard elastic member 64 disposed at the 

free edge end 63 is preferably from 10 to 1000 gf and preferably greater by from 5 to 500 
gf than that of all the remaining upstanding guard elastic members 64. 
The "stress" can be measured in the following manner. 

<Method for Measuring Stress of Elastic Members> 
15 An elastic member was cut out having a length dimension of 150 mm, the same 

was subjected to a tensile test under the conditions of 100 mm in chuck distance and 300 
mm/min in rate of pulling using a Tensilon tensile test machine (manufactured by Orientic 
Corp.) and the stress at 100% of stretching was measured. 

The basal ends 60 are preferably located adjacent to the corresponding side edges 
20 of the antileakage sheet 3, respectively. In this embodiment, the basal ends 60 are located 
adjacent to the corresponding side edges of both the topsheet 2 and the antileakage sheet 3, 
respectively. That portion of the disposable diaper 1 which is located widthwise outwardly 
of each basal end 60 is composed only of a laminated sheet which is obtained by adhering 
the sheet material 61 and the outer layer nonwoven fabric 5 together. 
25 The leg portions 7 are preferably from 5 to 50 mm in widthwise length L dimension 

(the length between the widthwise side edge of the diaper and the side edge of the 
absorbent core) and that portion which is composed only of the laminated sheet is 
preferably from 5 to 50 mm in widthwise length L' dimension. The basal ends 60 are 
formed by firmly securing the sheet material 61 to the outer layer nonwoven fabric 5 in the 
30 leg portions 7 through an adhesive agent. 
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The material for forming the component members of the disposable diaper 1 of this 
embodiment will be described next. 

As the material for forming the topsheet 2, the antileakage sheet 3, the absorbent 
core 4, the waist portion elastic members 81 and the fastening tapes 11, there can be used 
5 without any particular limitation those which are normally used for conventional 
disposable diapers. 

Both the sheet material 61 and the outer layer nonwoven fabric 5 are breathable 
(air-ventilating). They are preferably 500 sec/100 cc or less and more preferably 100 
sec/100 cc or less in degree of air-permeability. By making the degree of air-permeability 

10 500 sec/100 cc or less, the effective prevention of getting stuffy can be obtained. 

Both the sheet material 61 and the outer layer nonwoven fabric 5 are preferably 3.0 
g /cm 2 or more, and more preferably 5.0 g/cm 2 or more in water pressure resistance (water 
repellency). By making the water pressure resistance 3.0 g/cm 2 or more, it can be 
prevented that exudates seep out and leak from the upstanding guards or the exudates, 

15 which have climbed over the upstanding guards, seep and leak through the breathable 
portions in the leg portions. 

Both the sheet material 61 and the outer layer nonwoven fabric 5 are preferably 
1000 cN/50 mm or more and more preferably 1200 cN/50 mm or more in strength in the 
cross machine direction (CD). By making the strength 1000 cN/50 mm or more, it can be 

20 prevented that the fastening tapes are peeled off at their root portions. 

The materia] for forming the sheet material for satisfying such conditions may 
include a spunbond nonwoven fabric, a spunbond/meltblown/spunbond nonwoven fabric 
(SMS), a spuribond/raeltblown/meltblown/spunbond nonwoven fabric (SMMS), a heatroll 
nonwoven fabric, an airthrough nonwoven fabric and the like. Similarly, the material for 

25 forming the outer layer nonwoven fabric may include a spunbond nonwoven fabric, SMS, 
SMMS, a heatroll nonwoven fabric, an airthrough nonwoven fabric and the like. 

The degree of air-permeability, the water pressure resistance and the strength can 
be measured in the following manner. 

Degree of Air-Permeability: Measured in accordance with JIS-P8117. That is, a 
30 sheet was cut having the dimensions of 70x70 mm and the time required for air of 100 ml 
to pass therethrough was measured using an air-permeability degree measuring instrument 
(Oken type air-permeability degree measuring instrument). 
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<Water Pressure Resistance> 

Water pressure resistance is measured with the use of an apparatus 100, as shown 
in Fig. 9, wherein two cylindrical tubes 101, 101' having an inner diameter of about 3.5 cm 
5 and a sectional area of 9.6 cm 2 sandwich a test sheet (nonwoven fabric or sheet material) 
110 through rubber packings 102, 102', the cylindrical tubes 101, 101', rubber packings 
102, 102 f , and the lest sheet 110 are fixed with a clamp (not shown in Figures), and the 
upper cylindrical tube 101 is provided with a tube 103 on the upper end thereof. Through 
the tube 103, physiological saline is poured into the cylindrical tube 101 at a rate of 4g a 
10 minute, and the time period until the physiological saline leaks to the lower cylindrical 
tube 101 1 passing through the test sheet 110 is measured The data of the time thus 
obtained are applied to the measurement formula mentioned below to determine water 
pressure resistance. 
Water pressure resistance (g/cm 2 ) = 
15 measuring time (seconds) x (4g/60 seconds) / 9.6 cm 2 

The physiological saline was prepared by solving it in ion exchange water to give a 
content of 10.9 % by weight. 

Strength: A test piece was cut out having a width of 25 mm in a machine direction (MD) 
20 and a length of 150 mm in a direction perpendicular to the MD ( i.e., cross machine 

direction (CD)). This test piece was subjected to a tensile test under the conditions of 50 
mm in chuck distance and 300 mm/min in rate of pulling in the cross machine direction 
(CD) using a Tensilon tensile test machine (manufactured by Orientic Corp.), and the . 
strength of the test piece, when fractured, was measured. 

25 As the upstanding guard elastic members 64, there can be used those elastic 

members known in the art without any particular limitation inasmuch as they can satisfy 
the above stress. The upstanding guard elastic member(s) disposed at each free edge end 
and the remaining upstanding guard elastic members may be formed of different materials 
so that their stress will be different, or otherwise they may be formed of a same material 

30 but with differences in stretch percentage, etc. 

The disposable diaper 1 of this embodiment can be used in the same manner as the 
typical flat type disposable diaper. 
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In the disposable diaper 1 of this embodiment, since a plurality of the upstanding 
guard elastic members 64 are disposed at each upstanding guard 6, pocket portions are 
formed each between adjacent upstanding guard elastic members 64. Accordingly, the 
waste materials, which should have climbed over the upstanding guards 6, would be caught 
5 by those pocket portions, thus enabling to effectively prevent the leakage from the leg 
portions. Moreover, since the leg portions 7 are composed only of a breathable sheet, the 
disposable diaper 1 exhibits a good breathability and does not get stuffy in use on the 
wearer. 

The "pocket portions" as used herein include not only those which are continuously 
10 formed in the longitudinal direction of the disposable diaper but also those consisting of a 
plurality of concavities which are intermittently formed. Especially, in the case where the 
gathers are formed by properly arranging the upstanding guard elastic members as in this 
embodiment, a plurality of concavities and convexities are formed between adjacent 
upstanding guard elastic members as the gathers are formed. The "pocket portions" as 
15 used in this specification include those consisting of a plurality of concavities which are 
intermittently formed in the longitudinal direction of the disposable diaper between the 
adjacent upstanding guard elastic members. 



The disposable diaper of this embodiment can be obtained by fixedly holding in a 
sandwiching manner the absorbent core and the waist elastic members by and between 
20 both the topsheet and the antileakage sheet and then bonding the sheet material, on which 
the plurality of elastic members are arranged at predetermined intervals, to a predetermined 
position in accordance with the method known per se. 



Although the disposable diaper 1 having no gathers in the leg portions 7 is 
exemplified in the third embodiment, the present invention should not be limited to this. 
25 Instead, the disposable diaper may have leg gathers formed by properly arranging the 

elastic members in the leg portions. By doing so, the effect of leakage prevention can be 
enhanced owing to the function of the leg gathers. 

Although a flat type disposable diaper is exemplified in the third embodiment, the 
present invention is also applicable to a briefs type disposable diaper (in which the 
30 longitudinal direction is the up and down directions of the disposable diaper), a sanitary 
napkin and the like. 

Although the disposable diaper in which the basal end 60 of each upstanding guard 



WO 00/53140 



18 



PCT/JP00/01368 



is located in the leg portion 7, i.e., the basal end 60 is not located on the absorbent core, is 
exemplified, the present invention is not limited to this. The basal end 60 may be located 
on the absorbent core 4. By doing so, even if the waste materials should climb over the 
upstanding guards, they would be absorbed by the absorptive portions which are located 
5 outwardly of the basal ends. Accordingly, the effect of leakage prevention is more 
enhanced. 



Further, a waist portion upstanding guard having an upstanding guard elastic 
member(s) may be formed both on the stomach-side portion and the back-side portion or 
either one side thereof in order to prevent leakage from the waist portion. 
10 It is also accepted that the upstanding guard or the elastic member(s) disposed at 

the upstanding guard is curved such that an end portion of the upstanding guard or the 
elastic member(s) disposed at the upstanding guard is located adjacent to a support portion 
of a tape fastener. 

Further, that area of the upstanding guard between the basal end portion and the 
15 free end portion may be laminated with either a liquid-permeable or a liquid-impermeable 
film. 

The upstanding guard itself may be composed of an expansible sheet material. 
Further, the stress of the upstanding guard elastic member(s) disposed at the free 
edge end may be made greater than that of the remaining elastic members by bundling a 
2 0 plurality of elastic members on the free edge end or by other means. 

As the material constituting the absorbent core, there can be used a water-repellent 
mount, a nonwoven fabric and a liquid-impermeable film. Also, a lower portion and side 
portions of the absorptive portion may be covered with those materials. By doing so, it can 
effectively be prevented that the waste materials, which have been once absorbed, are 
25 caused to seep out of the absorbent core by the wearer's body pressure. 



The fourth embodiment of an absorbent article according to the present invention 
will be described hereinafter. 

Particularly, the points different from the first embodiment will be explained in 
detail hereinafter. Where detailed explanations are omitted, the explanation of the first 
30 embodiment should be pertinently applied thereto. 

A disposable diaper 1 as an absorbent article of this embodiment has, as shown in 
Fig. 6, Fig, 7 and Fig. 8, a substantially elongate absorptive body 10 including a liquid- 
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permeable topsheet 2, a liquid-impermeable antileakage sheet 3 and a liquid-retentive 
absorbent core 4. 

The surface of the antileakage sheet 3 is provided with an outer layer nonwoven 
fabric 5. The outer layer nonwoven fabric 5 extends such that the both side edges thereof 
5 locate outwardly of the side edges 4a of the absorbent core 4. The extended portion of 
nonwoven fabric 5 forms a pair of left and right leg portions 7. 

Therefore, the disposable diaper 1 of this embodiment is provided with an 
upstanding guards on the longitudinal left and right opposing side edges and the 
longitudinal opposing end edges of the absorptive body 10, respectively. Each upstanding 
10 guard is provided with a wide elastic portion 64. That is, the upstanding guard having a 
wide contracting portion as the back-side expansible portion is arranged on the back-side 
portion. 

The disposable diaper 1 of this embodiment includes, as upstanding guards 6, side 
upstanding guards 6C, 6C arranged on the left and right opposing sides of the diaper, back- 
15 side upstanding guard 6B arranged on the back-side portion B and stomach-side 

upstanding guard 6A arranged on the stomach-side portion A. In addition, the elastic 
portion 64 includes a side elastic portion 64C arranged on the side upstanding guards 6C, 
6C, a back-side elastic portion 64B arranged on the back-side upstanding guard 6B and a 
stomach-side elastic portion 64A arranged on the stomach-side upstanding guard 6A. 

20 In more detail, the side upstanding guards 6C, 6C, are formed on left and right 

opposing sides of the diaper by disposing sheet materials 61 for forming an upstanding 
guard. The sheet materials 61 are extended beyond the respective opposing sides of the 
absorbent core 4 and sealed to the outer layer nonwoven fabric 5. 

The back-side upstanding guard 6B and stomach-side upstanding guard 6A are 
25 formed on the back-side portion B and stomach-side portion A, respectively, by disposing 
the sheet materials 61 in such a manner that the outer end edge 61a thereof locates at the 
end edge of the waist opening portion 8. 

The upstanding guards 6A, 6B, 6C and 6C each fixedly adhere to the topsheet 2 in 
the upper position of the absorbent core 4 to thereby form a basal end 60. 

30 The side elastic portions 64C, 64C, back-side elastic portion 64B and stomach-side 
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elastic portion 64A are formed by arranging a plurality of string-like elastic members 64a 
at a predetermined interval Each elastic member 64a is provided along the longitudinal 
direction and over the generally entire area through the longitudinal direction of the 
upstanding guard. 

5 In connection with the width of each upstanding guard, Le., the length from the free 

edge end 63 to the basal end 60, it is preferable that the width of the side upstanding 
guards 6C, 6C is 20 to 100 mm, that of the back-side upstanding guard 6B is 20 to 100 mm 
and that of the stomach-side upstanding guard 6A is 20 to 80 mm. 

The width of the elastic portions 64 A, 64B and 64C are each preferably 10 mm or 

10 more. The width of 10 mm or more enables to enhance the fit property for contacting the 
skin on surface and to fully exhibit the desired advantages of the present invention. 

The side elastic portions 64C, 64C are each formed by disposing four pieces of 
elastic members 64a, the back-side elastic portion 64B is formed by disposing four pieces 
of elastic members 64a and the stomach-side elastic portion 64A is formed by disposing 

15 three pieces of elastic members 64a. 

Thus, n the wide elastic portion" is referred to the area where the contracting 
property exhibits by the arrangement of elastic members or the like. For example, the area 
of the side elastic portion 64C is from the elastic member closest to the free edge end 63 to 
the one closest to the basal end 

20 The side upstanding guard 6C, back-side upstanding guard 6B and stomach-side 

upstanding guard 6A each are provided with an elastic member by arranging the interval 
between the adjacent elastic members as in the first embodiment or by making the interval 
equal and the stress of each elastic member different as in the second embodiment, 
whereby, when each guard is sectioned into a free end region, a central region and a basal 

25 end region so as to trisect it in the widthwise direction, the stress of the free end region 
becomes larger than that of the other regions. 

The side upstanding guard 6Q the back-side upstanding guard 6B and the stomach- 
side upstanding guard 64 are mutually connected. 

That is, in this embodiment, the side upstanding guards 6C, the back side 
30 upstanding guard 6B and the stomach side upstanding guard 6A are in a form of belt, and 
the longitudinal end portions of the side upstanding guards 6C are joined to the 
longitudinal end portions of the back-side upstanding guard 6B and the stomach side 
upstanding guard 6A, respectively, whereby a rectangular opening portion 12 is formed by 
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each upstanding guard. 

The upstanding guards 6A, 6B, 6C, 6C are, as shown in Figs.7 and 8, a plate-like 
upstanding guard forming almost horizontal surface. The upstanding guards 6A, 6B, 6C, 
6C of plate-like form are brought into direct surface contact with the wearer's skin in use. 
5 The upstanding guards 6A, 6B, 6C, 6C are connected such that the elastic members 

64a provided thereon are overlaid with each other, i.e., such that the longitudinal end 
portions of the elastic member 64a in the side elastic portions 64C, 64C are located on the 
stomach- side elastic portion 64A and back-side elastic portion 64B, respectively. By the 
contracting force of the elastic portions 64 A, 64 B, 64C, 64C, the absorptive body of the 

10 disposable diaper comprising the absorbent core, topsheet and antileakage sheet is curved 
so as to give a generally cup form. Further, the upstanding guards 6A, 6B, 6C, 6C defines 
a pocket portion 13 between the upstanding guards 6A, 6B, 6C, 6C and in the lower 
position thereof between the upstanding guards 6A, 6B, 6C, 6C and the topsheet 2. 

The size of the opening portion 12 can be selected depending on the diaper for 

15 infants or the diaper for adults. 

In the disposable diaper 1 of this embodiment, an elastic member is not disposed in 
the leg portion 7. 

The disposable diaper 1 of this embodiment can be used in the same manner as the 
typical flat type disposable diaper. 

20 Since the disposable diaper 1 of this embodiment is structured as mentioned above, 

the upstanding guards 6A, 6B, 6C, 6C each contact the wearer^ skin in the surface, 
whereby the fit property by the upstanding guards cannot be prevented in any wearing 
condition and good fit property is exhibited. In addition, the discharging portion of the 
wearer is located at the opening portion 12 with a pocket portion 13 being formed around 

25 the surrounding area, so that the waste materials are allowed to be discharged directly 
towards the absorbent core and the waste materials, which cannot be absorbed at a time 
and migrated over the topsheet, can be stocked in the pocket portion 13 for a time being to 
be reabsorbed Thus, the disposable diaper 1 of this embodiment is excellent in the 
antileakage property. 

30 

Now, a method of producing the disposable diaper of this embodiment will be 
described. 
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The method of the producing the disposable diaper of this embodiment comprises 
steps of; 

transferring continuous bodies each of first and second sheet materials for forming 
the upstanding guards provided on the left and right opposition sides in parallel with each 
5 other, 

applying a continuous body of a third sheet material for forming the front- and 
back-side upstanding guards to the continuous bodies of the first and the second sheet 
materials so as to cross thereto, thereby forming a continuous body of a composite sheet 
material in a ladder shape in which the first, second and third sheet materials for forming 
10 upstanding guards are compound, 

interposing an absorbent core between a continuous body of an antileakage sheet 
and a continuous body of a topsheet thereby forming a continuous body of an absorptive 
body, 

disposing the continuous body of composite sheet material at a predetermined 
1 5 position of the continuous body of the absorptive body thus obtained, and finally 

cutting the resultant continuous body at a predetermined position to thereby obtain 
an individual absorbent article. 

The description of the fourth embodiment exemplifies the upstanding guards in 
which the basal end 60 thereof is located on the absorbent core 4, but the present invention 
20 should not be limited to this. The basal end 60 may be located on the leg portion 7. 

In addition, the present invention should not be limited to the exemplified disposal 
diaper which has no gathers in the leg portion but may be provided with leg gathers. 

The second embodiment is explained by exemplifying a flat type disposable diaper, 
but the present invention, which should not be limited to this, is applicable to a shorts type 
25 disposable diaper comprising the fixture sealing of the left and right opposing sides of the 
absorptive body, as well as an incontinent pad or a sanitary napkin. 

The fourth embodiment exemplifies the diaper having upstanding guards on the 
both of the front side and rear side of the disposable diaper, i.e., both on the stomach-side 
portion and the back-side portion of the diaper, but the upstanding guard may be disposed 
30 at least on either one side thereof. 

In addition, the absorbent core may be divided in a longitudinal direction and/or in 
the width direction, or provided with some cuts. Specifically, the absorbent core may be 
formed by arranging three pieces of strip rectangular absorbent cores in line, provided with 
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cuts on the both lateral sides or both end portions of the diaper, whereby the formation of 
the opening portion 12 is stably maintained and slippage is prevented. 

The exemplified elastic portion 64 is formed by a plurality of string elastic 
members, but elastic members in a form of belt can be used. Alternatively, the elastic 
5 portion may be formed by the sheet material having elastic contractivity. 

Industrial Applicability 

The absorbent article of the present invention has the upstanding guards giving nice 
and comfortable fit to the wearer's skin and exhibits excellent anitleakage properties. 

This application claims the priority of Japanese Patent Application Nos. 11-63345 
10 filed March 10, 1999 and 11-348995 filed December 8, 1999, which are incorporated 
herein by reference. 
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CLAIMS 

1. An absorbent article which comprises a liquid-permeable topsheet, a liquid- 
impermeable antileakage sheet and a liquid-retentive absorbent core, said absorbent article 
being provided with upstanding guards along the longitudinal left and right opposing side 
portions thereof, 

wherein the upstanding guards are provided with a plurality of upstanding guard 
elastic members which form a gather in the widthwise direction of the upstanding guard; 
and 

wherein the upstanding guard is sectioned in the widthwise direction into a free end 
region, a central region and a basal end region, the stress in the free end region being larger 
than that of the other regions. 

2. The absorbent article according to claim 1, wherein the plurality of upstanding 
guard elastic members are arranged such that the intervals therebetween are unequal in the 
widthwise direction of the upstanding guard. 

3. The absorbent article according to claim 1, wherein the plurality of upstanding 
guard elastic members have a non-uniform stress. 

4. The absorbent article according to claim 1, wherein the plurality of upstanding 
guard elastic members are arranged such that the intervals therebetween are equal in the 
widthwise direction of the upstanding guard, and the stress of the upstanding guard is non- 
uniform* 

5. The absorbent article according to claim 1, wherein the central region has smaller 
stress than that of the free end region and the basal end region. 

6. The absorbent article according to claim 1, wherein the upstanding guard comprises 
a breathable sheet material, 

wherein a pair of leg portions of the absorbent article comprise the sheet material 
and a breathable outer layer nonwoven fabric disposed on the surface of the antileakage 
sheet. 
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7. The absorbent article according to claim 1, wherein basal ends of the upstanding 
guards adjoin respective side edges of the antileakage sheet. 

8. , The absorbent article according to claim 6, wherein the sheet material and the outer 
layer nonwoven fabric are 1000 cN/50 mm or more in CD (cross machine direction) 
strength. 

9. The absorbent article according to claim 1, 

wherein the upstanding guards are also formed on the stomach-side portion and the 
back side portion, and 

wherein the upstanding guards formed on the left and right opposing sides of the 
absorbent article and the upstanding guards formed on the stomach-side portion and the 
back side portion are mutually connected. 

10. The absorbent article according to claim 1, wherein each region is provided with 
one upstanding guard elastic member. 

11. The absorbent article according to claim 1, wherein the free end region is provided 
with two upstanding guard elastic members and each of the central region and basal region 
is provided with one upstanding guard elastic member. 

12. The absorbent article according to claim 1, wherein the stress of the free end region 
is larger than that of the basal end region which, in turn, is larger than that of the central 
region. 

13. The absorbent article according to claim 1, wherein the absorbent article is a 
disposable diaper. 

14. The absorbent article according to claim 1, wherein the absorbent article is a 
sanitary napkin. 

15. The absorbent article according to claim 1, wherein the absorbent article is an 
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incontinence pad. 

16. The absorbent article according to claim 1, wherein pocket portions are formed 
between adjacent upstanding guard elastic members for preventing leakage therefrom. 

17. An absorbent article which comprises a liquid-permeable topsheet, a liquid- 
impermeable antileakage sheet and a liquid-retentive absorbent core, said absorbent article 
comprising a pair of leg portions and being provided with upstanding guards along the 
longitudinal left and right opposing side portions thereof 

wherein the upstanding guards are provided with a plurality of upstanding guard 
elastic members which define pocket portions therebetween; and 
wherein no gather are formed in the leg portions. 
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